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The present invention relates to a method for producing an
antenna operating in a given frequency band, from a dual-
band antenna. According to the method, the dual-band
antenna is a broadband slot antenna that receives and/or trans-
mits electromagnetic signals at a first frequency and at a
second higher frequency. The antenna is powered by a single
power supply line, and the free end of the power supply line is
connected, by a connection means that can be opened or
closed, to at least one means for rejecting one of the frequen-
cies. This invention can be used in producing generic elec-
tronic boards.
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METHOD FOR PRODUCING AN ANTENNA,
OPERATING IN A GIVEN FREQUENCY
BAND, FROM A DUAL-BAND ANTENNA

This application claims the benefit, under 35 U.S.C. §365
of International Application PCT/FR2010/050309, filed Feb.
24, 2010, which was published in accordance with PCT
Article 21(2) on Sep. 10,2010 in French and which claims the
benefit of French patent application No. 0951398, filed Mar.
5, 2009.

The present invention relates to a method for producing an
antenna operating in a given frequency band, from a dual-
band antenna as well as an antenna system using said method.

The development of wideband wireless networks allows
several standards to cohabit. The standard IEEE802.11a is
known for operation in the frequencies band located around 5
GHz but so also are the standards IEEE802.11b and
IEEE802.11g for operation in the frequency bands located
around 2.4 GHz. The vocation of these standards is to define
the common communication rules between different device
types.

As a result, communication devices currently on the mar-
ket often assure a multi-standard compatibility. There is
therefore a growing demand for electronic boards comprising
circuits and antennas able to receive corresponding signals,
that can operate in different frequency bands.

However, having as many antennas as there are usable
frequency bands can not be considered if the aim is to produce
a compact device.

In order to respond to this demand, it was notably proposed
in the French patent application no. 2857165 in the name of
THOMSON Licensing, an antenna operating in two fre-
quency bands and having two separate accesses. In this case,
each access corresponds to a reception and/or a transmission
in a determined frequency band and it is necessary to have
interfacing means that enable the selection and the transmis-
sion of signals in said determined band of frequencies.

There is currently a requirement to develop a generic elec-
tronic board supporting the set-up of all or some wireless
functions without having to redimension the antennas.

The present invention thus relates to a method for produc-
ing an antenna operating in a given frequency band, from a
dual-band or wideband antenna. As a result, it is possible to
have boards on which a system of antennas can operate
according to different standards and to implement, according
to the standard selected, a specific antenna.

The present invention thus relates to a method for imple-
menting an antenna operating in a given band of frequencies
using a dual-band antenna, the dual-band antenna being a
wideband antenna of slot type receiving and/or transmitting
electromagnetic signals at a first frequency and at a higher
second frequency, the antenna being powered by a single
power supply line, characterized in that the free end of the
power supply line is connected via the intermediary of a
connection means that can be opened or closed to a means of
rejection for one of the frequencies.

According to a preferred embodiment, the dual-band
antenna is constituted by a tapering slot at the level of its
radiating end such as a Vivaldi antenna or more usually a TSA
(Tapered Slot Antenna). The power supply line is a microstrip
line and the rejection means comprises a section of microstrip
line. In this case, the line sectionis connected via a connection
element forming a short-circuit at the open circuit end of the
power supply microstrip line. The electrical length of the set
constituted of the line section, the connection element form-
ing a short-circuit and the part of the power supply line
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located after the line/slot transition is selected so that L=Ag/4
where Ag is the guided wavelength in the lines at the rejection
frequency.

The present invention also relates to an antenna system
comprising at least one dual-band antenna that can be trans-
formed into an antenna functioning in a given frequency
band, according to the method described above. The use of
this method enables having several possible configurations
based on a single electronic board.

Other characteristics and advantages of the present inven-
tion will emerge upon reading the following description made
with reference to the annexed drawings, wherein:

FIG. 1 is a diagrammatic top view of a dual-band antenna
that can be transformed into an antenna operating in a given
band of frequencies in accordance with the invention.

FIG. 2 is a diagrammatic top view showing an antenna
operating in a given frequency band obtained with the method
of the present invention.

FIG. 3 shows the impedance matching curve on 50 Ohms
according to the respective frequency of the antenna operat-
ing in a given band of frequencies and of the dual-band
antenna.

FIG. 4 shows the gain curve according to the respective
frequency of the antenna operating in a given band of fre-
quencies and of the dual-band antenna.

FIG. 5 is a diagrammatic top view showing a system of
three antennas implemented according to the present inven-
tion.

First will be described with reference to FIG. 1, a diagram-
matic representation of a dual-band antenna able to receive
and/or transmit electromagnetic signals at a first frequency,
that is in a frequency band around 2.4 GHz and, a second
frequency, that is in the frequency band around 5 GHz.

The antenna shown in FIG. 1 is a tapered slot antenna 1,
more specifically an antenna known as a Vivaldi antenna. In a
way known to those skilled in the art, this antenna is obtained
by engraving a tapered slot on a substrate found on one of the
sides of the ground plane 2 in which the slot is produced 1.

The substrate is, for example, an FR4 substrate of relative
permitivity er=4.4 and of a thickness of 1.4 mm. The slot 1 is
tapered at the level of its radiating end and the dimensions of
the slot, in this case the width of the tapering, the length of the
slot and the curvature radius, are selected so as to have a
bandwidth that encompasses the two frequency bands 2.4
GHz and 5 GHz -corresponding to the standards
IEEE802.11a, b and g.

In a way known to those skilled in the art, the Vivaldi
antenna 1 is powered via an electromagnetic coupling via a
power supply line 3 connected to electromagnetic signal
transmission and reception circuits, not shown. This power
supply line 3 is constituted, in the embodiment shown, by a
microstrip line 3 produced on the side of the substrate oppo-
site the metallised side 2. It crosses the slot of the Vivaldi
antenna so that its free end 3' is in open circuit while the end
1' of the slot 1 is in a short-circuit. The length [.3 defines the
length of the microstrip line 3' between its end in open circuit
and the transition plane between the slot line 1 and the micros-
trip line 3.

Moreover, as shown in FIG. 1, a microstrip line section 4 is
produced in the prolongation of the free end 3' of the power
supply line 3. This microstrip line section 4 is of length 1.4. 1.4
is selected as being the sum of L4+[.3+L5 or =Ag/4 where Ag
corresponds to the desired rejection frequency, namely 2.4
GHz in the embodiment. L5 corresponds to the electrical
length of the space between the end 3' of the power supply line
and the end of the line section 4, this space being intended to
receive a connection element that can be opened or closed,
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namely an element forming a short-circuit, for a certain fre-
quency band as explained hereafter. As shown in FIG. 1, the
other end 4' of the line section 4 is connected by a via or
connected to the ground plane.

Now with reference to FIG. 2, the method in accordance
with the present invention will be described that enables the
dual-band antenna of FIG. 1 to be transformed into an antenna
operating only on the frequency band around the second
frequency, namely 5 GHz in the embodiment shown.

InFIG. 2, the elements identical to those of FIG. 1 have the
same references and will not be described again in detail
hereafter.

In accordance with the present invention, to produce an
antenna operating in a given band of frequencies from the
dual-band antenna of FIG. 1, the end 3' of the power supply
microstrip line 3 is connected via a connection element form-
ing a short-circuit 5 to the section 4 of the line. This element
is an RF short-circuit that can be produced via a resistance of
the value of 0 Ohm or also by a capacity dimensioned so that
its impedence is quasi-null at the frequency to be rejected,
namely 2.4 GHz in the embodiment shown. As mentioned
above, the sum of lengths 1.4, 1.3 and L5 is noticeably equal to
Ag/4. This set forms a rejection element enabling the first
frequency to be filtered, namely 2.4 GHz and, consequently,
the Vivaldi antenna operates like a monoband antenna at 5
GHz.

Antennas such as those shown in FIGS. 1 and 2 have been
simulated using an electromagnetic application based on the
method of moments.

FIG. 3 shows the impedance matching curve on 50 Ohms
according to the frequency of the antenna operating in a given
band of frequencies (FIG. 2) and of the dual-band antenna
(FIG.1). The antenna operating in a given frequency band has
a matching better than —15 dB in the 5 GHz frequency band
while its matching in the 2.4 GHz frequency band is only
-0.85 dB. The antenna operating in a given frequency band is
quite mismatched in the 2.4 GHz band.

The dual-band/wideband antenna is properly matched in
the two frequency bands 2.4 and 5 GHz with a level respec-
tively better than —13 dB and —-15 dB.

FIG. 4 shows the curve giving the maximum gain accord-
ing to is the frequency of the antenna operating in the given
frequency band and of the dual-band antenna simulated with
the same application as previously. On reading these two
curves, it is seen that the gain of the antenna operating in a
given frequency band is positive in the 5 GHz band, while this
collapses in the 2.4 GHz band. The maximum gain of the
dual-band/wideband antenna is positive in the two frequency
bands 2.4 and 5 GHz.

In FIG. 5, a system of antennas constituted of three anten-
nas 11, 12 and 13 each implemented according to the method
described above is shown on an electronic board 10. Thus,
each ofthe antennas 11, 12 and 13 can be designed to operate
either in dual-band or in operating in a given frequency band
according to the type of device in which the electronic board
10 is to be integrated. This enables WIFI antennas to be
customised from a standard board, as explained hereafter.

An electronic board comprises, for example, three wireless
systems. The 1st system is composed of 3 antennas 11, 12,
and 13 as described above. This first system can operate at a
first and at a second frequency f1 and 2. The second system
14 operates at a frequency fl1. The third system 15 operates at
a frequency 13.

With the first system, it is possible to operate according to
several configurations without having to redimension the
antennas. Thus a first configuration will use two RF circuits
no. 1 and no. 2 operating respectively in the frequency bands
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fl and f2. In order to enable a simultaneous operation, a
system of no. 1 and no. 2 antennas is dedicated to each of the
RF circuits operating respectively in the frequency bands f1
and 12 only. A second configuration will use a single RF
circuit, namely the circuit no. 1, the circuit no. 2 not being
implemented on the electronic board. This no. 1 RF circuit
will operate in the two frequency bands f1 and f2. The no. 1
antenna system associated with the no. 1 RF circuit must now
operate in the two frequency bands {1 and 2.

In this case, the antennas of the no. 1 antenna system must
on the one hand operate in a frequency band f1 only and reject
the frequency {2 for the no. 1 configuration and on the other
hand, must operate both in the frequency band {1 and {2 for
the no. 2 configuration.

The antennas produced according to the method of the
present invention are particularly well adapted for generic
electronic boards as described above.

It is evident to those skilled in the art that different modi-
fications can be made to the embodiments described above.
Several line sections of different lengths can be considered
that can be connected to the end in open circuit of the power
supply line, the section being selected according to the fre-
quency that is to be rejected

The invention claimed is:

1. Method for implementing an antenna operating in a
given band of frequencies using a wideband antenna, the
method comprising

providing a slot type wideband antenna for receiving and/

or transmitting electromagnetic signals within a wide
frequency band, the antenna comprising a power supply
line having one free end, a rejection line for rejecting
frequencies included in said wide frequency band and a
connector inserted between the free end of the power
supply line and the rejection line, and

switching the connector between a closed state providing a

short circuit between the rejection line and the power
supply line to enable the antenna to reject the frequen-
cies included in said wide frequency band and an open
state in which the rejection line is not connected to the
power supply line enabling the antenna to operate as a
dual band antenna.

2. Method according to claim 1, wherein the wideband
antenna comprises a slot tapered at the level of its radiating
end, said wideband antenna comprising an antenna selected
from the group constituted of a Vivaldi antenna and a TSA
(Tapered Slot Antenna) antenna.

3. Method according to claim 1, wherein the power supply
line is a microstrip line.

4. Method according to claim 1, wherein the rejection line
comprises a section of microstrip line.

5. Method according to claim 1, wherein the connector
comprises an element forming a short-circuit.

6. Method according to claim 1, wherein a length of a set
including the rejection line, the connector in short circuit and
a length of said power supply line between its open end and a
transition plane with the slot is equal to Ag/4 where Ag is the
guided wavelength at the rejection frequency.

7. An antenna system comprising at least one dual-band
antenna that can be transformed into an antenna operating in
a given band of frequencies wherein the antenna is imple-
mented by

providing a slot type wideband antenna for receiving and/

or transmitting electromagnetic signals within a wide
frequency band, the comprising a power supply line
having one free end, a rejection line for rejecting fre-
quencies included in said wide frequency band and a
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connector inserted between the free end of the power
supply line and the rejection line, and

switching the connector between a closed state providing a

short circuit between the rejection line and the power
supply line to enable the antenna to reject the frequen-
cies included in said wide frequency band and an open
state in which the rejection line is not connected to the
power supply line enabling the antenna to operate as a
dual band antenna.

8. An antenna operable as a dual band antenna or a
monoband antenna, the antenna comprising

a slot type wideband antenna for receiving and/or transmit-

ting electromagnetic signals within a wide frequency
band,

apower supply line for supplying power to the antenna, the

power supply line having a free end,

a rejection line for rejecting frequencies included in said

wide frequency band, and

a connector inserted between the free end of the power

supply line and the rejection line, the connector being
switchable between a closed state providing a short cir-
cuit between the rejection line and the power supply line
to enable the antenna to reject the frequencies included
in said wide frequency band and an open state in which
the rejection line is not connected to the power supply
line enabling the antenna to operate as a dual band
antenna.

9. The antenna according to claim 8, wherein the wideband
antenna comprises a slot tapered at the level of its radiating
end, and is selected from the group constituted of a Vivaldi
antenna and a TSA (Tapered Slot Antenna) antenna.
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10. The antenna according to claim 8, wherein the power
supply line is a microstrip line.

11. The antenna according to claim 8, wherein the rejection
line comprises a section of microstrip line.

12. The antenna according to claim 8, wherein the connec-
tor comprises an element forming a short-circuit.

13. The antenna according to claim 8, wherein a length of
a setincluding the rejection line, the connector and a length of
said power supply line between its open end and a transition
plane with the slot is equal to Ag/4 where Ag is the guided
wavelength at the rejection frequency.

14. An electronic board comprising at least one antenna,
said at least one antenna operable as a dual band antenna or a
monoband antenna, said at least one antenna comprising

a slot type wideband antenna for receiving and/or transmit-

ting electromagnetic signals within a wide frequency
band,

apower supply line for supplying power to the antenna, the

power supply line having a free end,

a rejection line for rejecting frequencies included in said

wide frequency band, and

a connector inserted between the free end of the power

supply line and the rejection line, the connector being
switchable between a closed state providing a short cir-
cuit between the rejection line and the power supply line
to enable the antenna to reject the frequencies included
in said wide frequency band and an open state in which
the rejection line is not connected to the power supply
line enabling the antenna to operate as a dual band
antenna.



